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(54) BLACK AND WHITE/COLOR SWITCHING CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a camera that 
automatically selects a color video image or a 
black/white video image in response to external light. 
SOLUTION: A camera is equipped with microcomputer 9 
that compares an integrated value from a detection 
circuit 7 with a prescribed threshold and provides an 
output of a filter switching signal and a black and 
white/color switching signal depending on the result, a 
motor 10 that receives the filter switching signal and 
inserts/withdraws an IR cut filter 2 or a dummy glass 3 
between a lens 1 and a CCD 5, and a changeover switch 
11 that receives the block andwhite/color switching 
signal and through which a color signal or a black/white 
signal is outputted to an output terminal OUT of the 
camera. 
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1 This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image sensor, an infrared cut-off filter, and, a signal-processing means to generate 
a monochrome signal and a color signal according to the signal from said image sensor, When 
external brightness is brighter than predetermined brightness, said infrared cut-off filter is 
inserted in the light-receiving side of said image sensor. The filter means for switching which 
samples said infrared cut-off filter from the light-receiving side of said image sensor when the 
brightness of said exterior is darker than predetermined brightness, The color signal generated 
with said signal-processing means when the brightness of said exterior is brighter than said 
predetermined brightness is chosen and outputted. They are black and white / color change- 
over camera equipped with the signal means for switching which chooses and outputs the 
monochrome signal generated with said signal-processing means when the brightness of said 
exterior is darker than said predetermined brightness. 

[Claim 2] Receive the monochrome signal generated with said signal-processing means, and 
when said monochrome signal is larger than a predetermined threshold, the 1st filter change- 
over signal, and the 1 st black and white / color change-over signal are outputted. It has further 
a distinction means to output the 2nd filter change-over signal, and the 2nd black and white / 
color change-over signal when said monochrome signal is smaller than a predetermined 
threshold. Said filter means for switching Said infrared cut-off filter is inserted in the light- 
receiving side of said image sensor for said 1st filter change-over signal at the time of a carrier 
beam. Said infrared cut-off filter is sampled for said 2nd filter change-over signal from the light- 
receiving side of said image sensor at the time of a carrier beam. Said signal means for switching 
They are black and white / color change-over camera according to claim 1 which chooses and 
outputs the color signal by which said the 1st black and white / color change-over signal are 
generated with said signal-processing means at the time of a carrier beam, and chooses and 
outputs the monochrome signal by which said the 2nd black and white / color change-over 
signal are generated with said signal-processing means at the time of a carrier beam. 
[Claim 3] An illuminance detection means to detect the brightness of said exterior and to output 
an illuminance signal, and said illuminance signal are received. When said illuminance signal is 
larger than a predetermined threshold, the 1st filter change-over signal, and the 1st black and 
white / color change-over signal are outputted. It has further a distinction means to output the 
2nd filter change-over signal, and the 2nd black and white / color change-over signal when said 
illuminance signal is smaller than a predetermined threshold. Said filter means for switching Said 
infrared cut-off filter is inserted in the light-receiving side of said image sensor for said 1st filter 
change-over signal at the time of a carrier beam. Said infrared cut-off filter is sampled for said 
2nd filter change-over signal from the light-receiving side of said image sensor at the time of a 
carrier beam. Said signal means for switching They are black and white / color change-over 
camera according to claim 1 which chooses and outputs the color signal by which said the 1st 
black and white / color change-over signal are generated with said signal-processing means at 
the time of a carrier beam, and chooses and outputs the monochrome signal by which said the 
2nd black and white / color change-over signal are generated with said signal-processing means 
at the time of a carrier beam. 
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[Claim 4] They are black and white / color change-over camera given in either of claim 1 to 
claims 3 which sample said clear glass from the light-receiving side of said image sensor by 
having further equal clear glass of said infrared cut-off filter and optical path length when said 
filter means for switching inserts said clear glass in the light-receiving side of said image sensor 
when said infrared cut-off filter is sampled from the light-receiving side of said image sensor, 
and said infrared cut-off filter is inserted in the light-receiving side of said image sensor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to black and white / color change-over camera 

which has an image sensor. 

[0002] 

[Description of the Prior Art] With many color cameras, CCD is used as an image sensor. The 
sensitization property of this CCD reaches a 400nm - about 900nm wavelength field, and 
especially the sensibility of an infrared region (about 700nm or more) is high. If incidence of the 
light from a photographic subject is carried out to such CCD as it is, as for eye a card game and 
usual, redness would insert IR cut-off filter (infrared cut-off filter) between the lens and the light 
sensing portion of CCD, and the color reproduced will have removed the light of the wavelength 
component of an infrared region. By this, the color image by CCD has color repeatability 
comparable as seeing by human being's eyes. 

[0003] With such a color camera, like day ranges, when bright in the exterior, the possible good 
color image of distinction of a color is acquired, but like night, when dark in the exterior, a good 
color image like day ranges is not acquired. This is because the light irradiated by the light 
sensing portion of CCD is restricted to the light of the wavelength component of a light field 
(about 400-700nm) by IR cut-off filter. 

[0004] On the other hand, with monochrome camera which used CCD, since IR cut-off filter is 
not used, the image becomes a thing containing the wavelength component of an infrared region, 
and an image is acquired also under a low illuminance [ like ] at night. For this reason, it is used 
as a surveillance camera for crime prevention at night. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the image was wanted to acquire the usual 
color image which can also distinguish a color daytime, and to be acquired also under a low 
illuminance as a surveillance camera for crime prevention at night, one camera was not able to 
perform such a monitor. 

[0006] Although the video camera which can acquire selectively the special image by R, G, and 
IR and the usual color image by equipping JP,6-292213,A with B cut-off filter and an infrared cut 
filter, and switching these to it as a means to solve this problem is indicated, a configuration — 
B cut-off filter is needed — is complicated. 

[0007] It was made in order that this invention might solve the above technical problems, and 
even if dark [ in the exterior ] and that object is bright, it is offering the camera which can 
acquire a clear image. 

[0008] The further object of this invention is offering the camera which can switch a color image 

and monochrome image automatically according to external brightness. 

[0009] 

[Means for Solving the Problem] If this invention is followed, black and white / color change- 
over camera will be equipped with an image sensor, an infrared cut-off filter, a signal-processing 
means, a filter means for switching, and a signal means for switching. A signal-processing means 
generates a monochrome signal and a color signal according to the signal from an image sensor. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/08/25 



JP ? 11-239356,A [DETAILED DESCRIPTION] 



2/7 ^-v 



When the external brightness of a filter means for switching is brighter than predetermined 
brightness, an infrared cut-off filter is inserted in the light-receiving side of an image sensor, and 
when external brightness is darker than predetermined brightness, an infrared cut-off filter is 
sampled from the light-receiving side of an image sensor. When the external brightness of a 
signal means for switching is brighter than predetermined brightness, the color signal generated 
with a signal-processing means is chosen and outputted, and when external brightness is darker 
than predetermined brightness, the monochrome signal generated with a signal-processing 
tiieans is chosen and outputted. 

[0010] In the above-mentioned black and white / color change-over camera, when external 
brightness is brighter than predetermined brightness, an infrared cut-off filter is inserted in the 
light-receiving side of an image sensor. The light from which the wavelength component of an 
infrared region was removed by this is irradiated to the light sensing portion of an image sensor, 
and the color signal generated with a signal-processing means becomes the good thing which 
has good color repeatability excluding the component of an infrared region. This color signal is 
chosen by the signal means for switching, and is outputted to the exterior. 
[0011] On the other hand, when external brightness is darker than predetermined brightness, an 
infrared cut-off filter is sampled from the light-receiving side of an image sensor. Thereby, the 
light also containing the wavelength component of an infrared region is irradiated to the light 
sensing portion of an image sensor, and the monochrome signal generated with a signal- 
processing means becomes a thing containing the wavelength component of an infrared region. 
This monochrome signal is chosen by the signal means for switching, and is outputted to the 
exterior. 

[0012] Preferably, the above-mentioned black and white / color change-over camera receive 
further the monochrome signal generated with a signal-processing means in an input, when a 
monochrome signal is larger than a predetermined threshold, the 1st filter change-over signal, 
and the 1st black and white / color change-over signal are outputted, and when a monochrome 
signal is smaller than a predetermined threshold, it has a distinction means to output the 2nd 
filter change-over signal, and the 2nd black and white / color change-over signal. The above- 
mentioned filter means for switching inserts an infrared cut-off filter in the light-receiving side of 
an image sensor for the 1st filter change-over signal at the time of a carrier beam, and an 
infrared cut-off filter is sampled for the 2nd filter change-over signal from the light-receiving 
side of an image sensor at the time of a carrier beam. The above-mentioned signal means for 
switching chooses and outputs the color signal by which the 1st black and white / color change- 
over signal are generated with a signal-processing means at the time of a carrier beam, and the 
monochrome signal by which the 2nd black and white / color change-over signal are generated 
with a signal~:processing means at the time of a carrier beam is chosen and outputted. 
[0013] In black and white / color change-over camera constituted as mentioned above, the level 
of the monochrome signal generated with a signal-processing means is changed according to 
external brightness. A distinction means detects the level of this monochrome signal, and it 
compares with a predetermined threshold. Consequently, when the level of a monochrome signal 
is larger than a predetermined threshold, the 1 st filter change-over signal is sent to a filter 
means for switching from a distinction means, and the 1st black and white / color change-over 
signal are sent to a signal means for switchingJrom a distinction means. In response to these 
signals, a filter means for switching inserts an infrared cut-off filter in the light-receiving side of 
an image sensor, and a signal means for switching chooses the color signal generated with a 
signal-processing means, and outputs it to the exterior. 

[0014] When the level of a monochrome signal is smaller than a predetermined threshold, the 2nd 
filter change-over signal is sent to a filter means for switching from a distinction means, and the 
2nd black and white / color change-over signal are sent to a signal means for switching from a 
distinction means. In response to these signals, a filter means for switching samples an infrared 
cut-off filter from the light-receiving side of an image sensor, and a signal means for switching 
chooses the monochrome signal generated with a signal-processing means, and outputs it to the 
exterior. 

[0015] Preferably, the above-mentioned black and white / color change-over camera are further 
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equipped with an illuminance detection means and a distinction means. An illuminance detection 
means detects external brightness and outputs an illuminance signal. A distinction means 
receives an illuminance signal, when an illuminance signal is larger than a predetermined 
threshold, the 1st filter change-over signal, and the 1st black and white / color change-over 
signal are outputted, and when an illuminance signal is smaller than a predetermined threshold, 
the 2nd filter change-over signal, and the 2nd black and white / color change-over signal are 
outputted. Moreover, the above-mentioned filter means for switching inserts an infrared cut-off 
filter in the light-receiving side of an image sensor for the 1 st filter change-over signal at the 
time of a carrier beam, and an infrared cut-off filter is sampled for the 2nd filter change-over 
signal from the light-receiving side of an image sensor at the time of a carrier beam. Moreover, a 
signal means for switching chooses and outputs the color signal by which the 1st black and 
white / color change-over signal are generated with a signal-processing means at the time of a 
carrier beam, and the monochrome signal by which the 2nd black and white / color change-over 
signal are generated with a signal-processing means at the time of a carrier beam is chosen and 
outputted. 

[0016] In black and white / color change-over camera constituted as mentioned above, the level 
of the illuminance signal generated with an illuminance detection means is changed according to 
external brightness. A distinction means detects the level of this illuminance signal, and it 
compares with a predetermined threshold. Consequently, when the level of an illuminance signal 
is larger than a predetermined threshold, the 1st filter change-over signal is sent to a filter 
means for switching from a distinction means, and the 1st black and white / color change-over 
signal are sent to a signal means for switching from a distinction means. In response to these 
signals, a filter means for switching inserts an infrared cut-off filter in the light-receiving side of 
an image sensor, and a signal means for switching chooses the color signal generated with a 
signal-processing means, and outputs it to the exterior. 

[0017] When the level of an illuminance signal is smaller than a predetermined threshold, the 2nd 
filter change-over signal is sent to a filter means for switching from a distinction means, and the 
2nd black and white / color change-over signal are sent to a signal means for switching from a 
distinction means. In response to these signals, a filter means for switching samples an infrared 
cut-off filter from the light-receiving side of an image sensor, and a signal means for switching 
chooses the monochrome signal generated with a signal-processing means, and outputs it to the 
exterior. 

[0018] Preferably, the above-mentioned black and white / color change-over camera are further 
equipped with the equal clear glass of an infrared cut-off filter and the optical path length. When 
a filter means for switching inserts clear glass in the light-receiving side of an image sensor 
when an infrared cut-off filter is sampled from the light-receiving side of an image sensor, and 
an infrared cut-off filter is inserted in the light-receiving side of an image sensor, it samples 
clear glass from the light-receiving side of an image sensor. 

[0019] In the above-mentioned black and white / color change-over camera, the optical distance 
to the light sensing portion of an image sensor does not change in the time of infrared cut-off 
filter insertion and clear glass insertion. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained in detail with reference to a drawing. In addition, the same sign is given to the same or 
a considerable part among drawing, and the explanation is not repeated. 

[0021] [Gestalt 1 of operation] drawing 1 is the block diagram showing black and white / whole 
color change-over camera configuration by the gestalt 1 of implementation of this invention. With 
reference to drawing 1 , this black and white / color change-over camera are equipped with a 
lens 1, the IR cut-off filter 2, dummy glass 3, a sliding mechanism 4, CCDS, a digital disposal 
circuit 6, a detector circuit 7, the condition sensor 8, a microcomputer 9, a motor 10, and a 
change-over switch 11. 

[0022] IR cut-off filter removes the wavelength component (about 700nm or more) of an infrared 
region among the light which carries out incidence through a lens 1. Dummy glass 3 consists of 
clear glass, and has the optical path length equal to the IR cut-off filter 2. A sliding mechanism 4 , 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2005/08/25 



. JP,11-239356,A [DETAILED DESCRIPTION] 



4/7 



is driven by the motor 10, inserts either the IR cut-off filter 2 or dummy glass 3 between a lens 
1 and CCDS, and samples another side from between a lens 1 and CCD5. CCD5 changes into an 
electrical signal the light irradiated by the light sensing portion through the IR cut-off filter 2 or 
dummy glass 3. A digital disposal circuit 6 generates color signal (composite video signal) Cout 
and a monochrome signal (luminance signal) Yout in response to the electrical signal from CCDS. 
A detector circuit 7 integrates with the value of the monochrome signal Yout generated by the 
digital disposal circuit 6, and outputs the integral value Vout. The condition sensor 8 outputs the 
condition signal S of L (logic low) level, when the IR cut-off filter 2 is inserted between a lens 1 
and CCDS, and when dummy glass 3 is inserted between a lens 1 and CCD5, it outputs the 
condition signal S of H (logic yes) level. If Vertical Synchronizing signal VD is inputted from a 
digital disposal circuit 6, a microcomputer 9 Incorporate the value of the integral value Vout from 
the condition signal S and detector circuit 7 from the condition sensor 8, and the threshold V0 
and the integral value Vout which were set up beforehand are compared. When the integral value 
Vout is larger than a threshold V0 and the integral value V0 of H level is smaller than threshold 
Vout, the filter change-over signal FC of L level, and the black and white / color change-over 
signal YC are outputted. A motor 10 the filter change-over signal FC of H level at the time of a 
carrier beam Drive a sliding mechanism 4 and dummy glass 3 is sampled from between a lens 1 
and CCDS. The IR cut-off filter 2 is inserted between a lens 1 and CCD5, a sliding mechanism 4 
is driven for the filter change-over signal FC of L level at the time of a carrier beam, the IR cut- 
off filter 2 is sampled from between a lens 1 and CCDS, and dummy glass 3 is inserted between 
a lens 1 and CCDS. A change-over switch 1 1 outputs color signal Cout by which black and 
white / color change-over signal YC of H level are generated by the digital disposal circuit 6 at 
the time of a carrier beam from the output terminal OUT of a camera, and outputs the 
monochrome signal Yout with which black and white / color change-over signal YC of L level are 
generated by the digital disposal circuit 6 at the time of a carrier beam from the output terminal 
OUT of a camera. 

[0023] Next, actuation of black and white / color change-over camera constituted as mentioned 
above is explained. 

[0024] The light by which incidence was carried out through the lens 1 is irradiated by the light 
sensing portion of CCDS through the IR cut-off filter 2 or dummy glass 3. 
[0025] When the IR cut-off filter 2 is inserted between a lens 1 and CCDS, the light from which 
the wavelength component (about 700nm or more) of an infrared region was removed by the light 
sensing portion of CCD5 is irradiated by the light sensing portion of CCDS. Since the 
sensitization property of CCDS is about 400-900nm, the light of a 400-700nm wavelength 
component almost comparable as human being's relative luminous efficiency is changed into an 
electrical signal by CCDS in this case. 

[0026] When dummy glass 3 is inserted between a lens 1 and CCDS, the light by which incidence 
was carried out through the lens 1 is irradiated as it is by the light sensing portion of CCDS. 
Therefore, the light of the about 40Q-900nm wavelength component also containing the 
wavelength component of an infrared region is changed into an electrical signal by CCDS. 
[0027] In response to this electrical signal, color signal Cout and a monochrome signal Yout are 
generated in a digital, disposal circuit 6. The value of this monochrome signal Yout is changed 
corresponding to external brightness. Therefore, the gestalt 1 of this operation is integrated with 
the value of the monochrome signal Yout for one screen in a detector circuit 7, and let this 
integral value Vout with it be an index showing external brightness. And the integral value Vout is 
compared with the threshold V0 set up beforehand in a microcomputer 9, and processing for 
making the output of a camera into a color or black and white according to the* result is 
performed. 

[0028] Hereafter, processing of a microcomputer 9 is explained. Drawing 2 is a flow chart which 
shows the procedure of the microcomputer 9 shown in d rawi ng 1 . With reference to drawing 2 , 
Vertical Synchronizing signal VD is first inputted into a microcomputer 9 from a digital disposal 
circuit 6 in step S1. 

[0029] Then, in step S2, the integral value Vout from a detector circuit 7 is incorporated. Then, 
in step S3, the comparison with the integral value Vout and a threshold V0 is performed. 
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• Hereafter, when the integral value Vout is larger than a threshold VO, and when small, it divides 
and explains. 

[0030] (a) In Vout>V0, in this case, when external brightness is brighter than predetermined 
brightness, it corresponds, and the following processings are made in order to set to color signal 
Cout the video signal outputted from a camera. 

[0031] First, in step S4 f the condition signal S from the condition sensor 8 is incorporated. When 
the condition signal S is L level, it is in the condition that the IR cut-off filter 2 is inserted 
between a lens 1 and CCDS, and from the output terminal OUT of a camera, since it is in the 
condition that color signal Cout is outputted, it progresses to step S8 and processing of a 
microcomputer is completed. 

[0032] When the condition signal S is H level, it is in the condition that dummy glass 3 was 
inserted between a lens 1 and CCD5, and since it is in the condition that the monochrome signal 
Yout is outputted, it progresses to step S5 from the output terminal OUT of a camera. 
[0033] Then, in step S5, the filter change-over signal FC of H level is outputted to a motor 10, 
and black and white / color change-over signal YC of H level are outputted to a change-over 
switch 11. The carrier beam motor 10 drives a sliding mechanism 4 for the filter change-over 
signal FC of H level, dummy glass 3 is sampled from between a lens 1 and CCDS, and the IR cut- 
off filter 2 is inserted. Moreover, the carrier beam change-over switch 1 1 connects to the color 
signal Cout side the output terminal OUT by which black and white / color change-over signal 
YC of H level are connected to the monochrome signal Yout side. Consequently, color signal 
Cout will be outputted from the output terminal OUT of a camera. 
[0034] Then, it progresses to step S8 and processing of a microcomputer is completed, 
(b) In VouKVO, in this case, when external brightness is darker than predetermined brightness, it 
corresponds, and the following processings are made in order to make into a monochrome signal 
Yout the video signal outputted from a camera. 

[0035] First, in step S6, the condition signal S from the condition sensor 8 is incorporated. When 
the condition signal S is H level, it is in the condition that dummy glass 3 is inserted between a 
lens 1 and CCD5, and from the output terminal OUT of a camera, since it is in the condition that 
the monochrome signal Yout is outputted, it progresses to step S8 and processing of a 
microcomputer is completed. 

[0036] When the condition signal S is L level, it is in the condition that the IR cut-off filter 2 was 
inserted between a lens 1 and CCDS, and since it is in the condition that color signal Cout is 
outputted, it progresses to step S7 from the output terminal OUT of a camera. 
[0037] Then, in step S7, the filter change-over signal FC of L level is outputted to a motor 10, 
and black and white / color change-over signal YC of L level are outputted to a change-over 
switch 11. 

[0038] The carrier beam motor 10 drives a sliding mechanism 4 for the filter change-over signal 
FC of L level, the IR cut-off filter 2 is sampled from between a lens 1 and CCD5, and dummy 
glass 3 is inserted. 

[0039] Moreover, the carrier beam change-over switch 1 1 connects to a monochrome signal 
Yout side the output terminal OUT by which black and white / color change-over signal of L 
level are connected to the color signal Cout side. Consequently, a monochrome signal Yout will 
be outputted from the output terminal OUT of a camera. 

[0040] Then, it progresses to step S8 and processing of a microcomputer is completed. 
According to the gestalt 1 of this operation, as mentioned above by forming a detector circuit 7, 
a microcomputer 9, a motor 10, and a change-over switch 11 When the integral value Vout from 
a detector circuit 7 is larger than the predetermined threshold V0 The IR cut-off filter 2 is 
inserted between a lens 1 and CCD5, and color signal Cout is outputted to it from the' output 
terminal OUT of a camera. When the integral value Vout from a detector circuit 7 is smaller than 
the predetermined threshold V0, dummy glass 3 is inserted between a lens 1 and CCD5, and a 
monochrome signal Yout is outputted to it from the output terminal OUT of a camera. 
Consequently, the camera which switches a color image and monochrome image automatically 
according to external brightness can be offered. Moreover, since it is not necessary to use a 
photometry sensor etc. specially in order to detect external brightness with the level of a 
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monochrome signal Yout, it is realizable with an easy configuration. 

[0041] [Gestalt 2 of operation] drawing 3 is the block diagram showing black and white / whole 
color change-over camera configuration by the gestalt 2 of implementation of this invention. With 
reference to draw ing 3 , this black and white / color change-over camera are equipped with the 
illuminance sensor 12 instead of the detector circuit 7 shown in drawing 1 . 
[0042] The illuminance sensor 12 detects external brightness and outputs the illuminance signal 
Vs according to the brightness. 

[0043] With the gestalt 2 of this operation, the illuminance signal Vs is compared with the 
threshold V0 set up beforehand in a microcomputer 9, and processing for making the output of a 
camera into a color signal or a monochrome signal according to that result is performed. 
[0044] Hereafter, processing of a microcomputer 9 is explained. Drawin g 4 is a flow chart which 
shows the procedure of the microcomputer 9 shown in drawing 3 . With reference to drawin g 4 , 
Vertical Synchronizing signal VD is first inputted into a microcomputer 9 from a digital disposal 
circuit 6 in step S1 1. 

[0045] Then, in step S12, the illuminance signal Vs from the illuminance sensor 12 is 
incorporated. 

[0046] Then, in step S13, the comparison with the illuminance signal Vs and a threshold V0 is 
performed. 

[0047] When the illuminance signal Vs is larger than a threshold V0 f in order to set to color 
signal Cout the video signal outputted from a camera, step S4 shown in drawing 2 in steps S14, 
S15, and S18 and the same processing as S5 and S8 are carried out. 

[0048] When the illuminance signal Vs is smaller than a threshold V0, in order to make into a 
monochrome signal Yout the video signal outputted from a camera, the same processing as 
steps S6, S7, and S8 shown in drawing 2 in steps S16, S17, and S18 is made. 
[0049] According to the gestalt 2 of this operation, as mentioned above by forming a 
microcomputer 9, a motor 10, the change-over perpendicular 11, and the illuminance sensor 12 
When the illuminance signal Vs from the illuminance sensor 12 is larger than the predetermined 
threshold V0 The IR cut-off filter 2 is inserted between a lens 1 and CCD5, and color signal 
Cout is outputted to it from the output terminal OUT of a camera. When the illuminance signal 
Vs from the illuminance sensor 12 is smaller than the predetermined threshold V0, dummy glass 
3 is inserted between a lens 1 and CCD5, and a monochrome signal Yout is outputted to it from 
the output terminal OUT of a camera. Consequently, the camera which switches a color image 
and monochrome image automatically according to external brightness can be offered. 
[0050] In addition, although the microcomputer 9 has detected the illumination-by-direct-light 
signal Vs, the integrating circuit which integrates with the illuminance signal Vs is prepared, and 
you may make it a microcomputer 9 detect the output of this integrating circuit with the gestalt 
2 of this operation. 

[0051] Moreover, although processing with a microcomputer 9 is performed about the Vertical 
Synchronizing signal at each time with the gestalten 1 and 2 of the above-mentioned 
implementation, it is good also as every several times like every 5 times 10 times of every in this. 

[0052] Moreover, although the insertion point of the IR cut-off filter 2 and dummy glass 3 is 
made into between a lens 1 and CCD5, you may be before a lens as long as it is the light- 
receiving side of CCD5. 

[0053] Moreover, if it is a camera using an image sensor like CCD, it can apply, for example, can 
apply to a surveillance camera, a video camera, a digital still camera, etc. 
[0054] Moreover, although the gestalt of the above-mentioned implementation uses one 
threshold V0 When the integral value Vout or the illuminance signal Vs becomes large gradually 
and the threshold of the higher one is reached using two mutually different thresholds, replace 
with dummy glass 3 and the IR cut-off filter 2 is inserted. When the integral value Vout or the 
illuminance signal Vs becomes small gradually and the threshold of the lower one is reached, it 
replaces with the IR cut-off filter 2, and dummy glass 3 is inserted, that is, a hysteresis 
characteristic may be given. In this case, even if external brightness is near a threshold, the 
image which the IR cut-off filter 2 and dummy glass 3 did not switch to **, and was always 
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stabilized is acquired. 

[0055] It should be thought that the gestalt of the operation indicated this time is [ no ] 
instantiation at points, and restrictive. The range of this invention is shown by the above- 
mentioned not explanation but claim, and it is meant that all modification in a claim, equal 
semantics, and within the limits is included. 
[0056] 

[Effect of the Invention] Black and white / color change-over camera according to this invention 
The filter means for switching which inserts an infrared cut-off filter in the light-receiving side of 
an image sensor when external brightness is brighter than predetermined brightness, and 
samples an infrared cut-off filter from the light-receiving side of an image sensor when external 
brightness is darker than predetermined brightness, The color signal generated with a signal- 
processing means when external brightness is brighter than predetermined brightness is chosen 
and outputted. When external brightness is darker than predetermined brightness, in order to 
have the signal means for switching which chooses and outputs the monochrome signal 
generated with a signal-processing means, When external brightness is darker than 
predetermined brightness as a color camera with which the usual color image which can also 
distinguish a color when external brightness is brighter than predetermined brightness (for 
example, daytime) is acquired (for example, night), it can function as a monochrome camera of 
high sensitivity under a low illuminance. 

[0057] Moreover, when the monochrome signal generated with a signal-processing means is 
larger than a predetermined threshold, the 1st filter change-over signal, and the 1st black and 
white / color change-over signal are outputted, and since it has a distinction means to output 
the 2nd filter change-over signal, and the 2nd black and white / color change-over signal when a 
monochrome signal is smaller than a predetermined threshold, a change-over of a color image / 
monochrome image can be automatically performed according to external brightness. 
[0058] Moreover, in order to make into the index showing external brightness level of the 
monochrome signal generated with a signal-processing means, it is not necessary to establish a 
photometry means specially. 

[0059] Moreover, an illuminance detection means to detect external brightness and to output an 
illuminance signal, When an illuminance signal is larger than a predetermined threshold, the 1st 
filter change-over signal, and the 1st black and white / color change-over signal are outputted. 
Since it has a distinction means to output the 2nd filter change-over signal, and the 2nd black 
and white / color change-over signal when an illuminance signal is smaller than a predetermined 
threshold, a change-over of a color image / monochrome image can be automatically performed 
according to external brightness. 

[0060] Moreover, since it has the filter means for switching which samples clear glass from the 
light-receiving side of an image sensor when clear glass is inserted in the light-receiving side of 
an image sensor when an infrared cut-off filter is sampled from the infrared cut-off filter, equal 
clear glass [ of the optical path length ], and light-receiving side of an image sensor, and an 
infrared cut-off filter is inserted in the light-receiving side of an image sensor, if the infrared 
cut-off filter is inserted, the focus of the optical image by which image formation is carried out 
to the light-receiving, side of an image sensor can be kept constant irrespective of no. 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing J] It is the block diagram showing black and white / whole color change-over camera 
configuration by the gestalt 1 of implementation of this invention. 

0>av^ng_2] It is the flow chart which shows actuation of the microcomputer shown in draw ing 1 . 

[Drawing 3] It is the block diagram showing black and white / whole color change-over camera 
configuration by the gestalt 2 of implementation of this invention. 

[Drawing 4] It is the flow chart which shows actuation of the microcomputer shown in drawing 3 . 

[Description of Notations] 

2 IR Cut-off Filter 

3 Dummy Glass 

4 Sliding Mechanism 

5 CCD 

6 Digital Disposal Circuit 

9 Microcomputer 

10 Motor 

1 1 Change-over Switch 

12 Illuminance Sensor 

Cout Color signal (composite video signal) 
Yout Monochrome signal (luminance signal) 
FC Filter change-over signal 
YC Black and white / color change-over signal 
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